"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

3§ :’; k} ‘il_i_w “'I‘::.-E;L. ¥ 2 B DGR Vool g lhv

ARKHANGEL'SKIY, A.V.; ISupov, I.V. (3aratov)
W""‘““‘ﬂ i Bt

Histochemical changes in myocardial infarction during its
healing. Arkh. pat. 27 no.3:25-30 '65.

(MIRA 18:5)
1. Kafedra patologicheskoy anatomii (zav, - pmf. A.M. Antonov)
Saratovakogo meditsinskogo instituta.
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Agricultural Laws and Legislation

"estions of collective farm and land law". Reviewed by Kalandadze y Ay Iz\vr.u
AN S58R., 0Otd, ekon i prava, No. 1, 1952. : - o

‘9. Monthly List of Russian Accessions, Library of Congress, _Bugust 195% bl?lélﬂ;!ifiﬂi:
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Progreuivu practices of farm building at the provincial exhibition,
Sel!, stroi, 12 no,3:31 Mr 58, (MIRA 11:3)

1, Starshiy inzhener Upravleniya ltroitel'ltva v kolkhunkh nro'nkoy
oblasti,

(Kirov--Agricultural exhibitions)
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The "Kosmos" miniature radio receiver, Radio no,2:35-36 F '65, :
(MIRA 18:4)
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Present foreign exchange situation in Great Britain; crisis of
the pound sterling [with lnglilh summary in 1nsert]. Vnesh, torg, '
28 no0,3:23-28 '58,. (MIRA 11:5)

(Great Britsain--Foreign exchange problem)
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Abs Jour : Referat Zhur ~ Fizika, No 5, 1957, 12150

Author : _Isupov, V.A. /

Inst

‘Institute of Chemist (Y of Silicatea, 'chqq@ys o s_ciéfngea,f

USSR, - Leningmd. )

ﬁ'cOncerning the Pro’olem of the' Causes of Fomstion of the :

Title
--;curie Region in Certcin Ferroelectric Sond .801u+ioixsti o

Orig Pub

Zh ‘tekhn. fiziki, 1956 26 No'9{"

Abstract

',A study of the temyer_ tm.'e de endence ‘of"the d.telectr el
~constant (. & ) of specimens of, solid sclu’cioms has shiwn,’ :
- that as the content .of non-ferroelectric com;pour.ds At
the solid solution is increagsed, the peak of & , dérres- :
ponding to the phase transition from the pyroelectric
state into the ferroelectric state, becomes more and more
flattened out. Similar phenomna are observid in the
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USSR/Electricity - Semiconductors . G-3

Abs Jour : Referat Zhur - Fizika, No 5, 1957, 12.136.

?nut:or : Smolenskiy, G.A., Isupov, V.A. ’ Agranovskays, A.I.
8 : T
Title : High Dielectric Constant of Niobates and 'I'a.nta..Lates of

Divalent Metals.,

Orig Pub  : Dokl. AN SSSR, 1956, 108, No 2, 232-235

Abstract : An investigation was made of the dielectric properties
of nicbates and tantalates of Ca, Cd, Sr, Pb, and Ba. .
To prepare the specimens, finely ground initial materi-
als were pressed and fired. The resultant mterial was
again powdered, pressed, and subjected to fimal firing.
Measurements were made of £ , tan &, and of the depen-
dence of £ on the tempera.ture T of the resultant poly-
crystalline specimens., The investigated materials have
high values of £ with a negative temperature coeffici~
ent ('l'Kg ). A positive TKs is observed only by the
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Seignetoelectric Substances

PURPOSE: This brochure is addressed to engineers and technicians working with
semiconductor devices and materials.

COVERAGE: This monograph is the 15th of a séries entitled "Poluprovodniki®
(Semiconductors). A list of the 18 titles constituting the series is given
at the end of each brochure, For translation of these titles, see abstract
Nr. 674, The suthor briefly reviews the history of ferromagnetism, and of
seignetoelectricity, He points out the practical applications of seigneto-
electric phenomena in television, radio, electronics, etc. He makes & sSummary
comparison of the properties of ferromagnetic materials with the properties
of seignetoelectric materials. There are 16 Soviet sources, and 4 English.
No personalities are mentioned.

TABLE OF
CONTENTS:

Introduction
Ch. I. General Information on Seignetoelectric Substences

1. Brief history of the problem ,
2, Classification of seignetoelectric substances

Ch. II. Bases of the Microscopic Theories of Seignetoelectric Fhenomena :
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Seignetoelectric Substances 676

¢h. III. Preparation of Semnctoceranica and of Single Crystals of
- Barium Titanate
1. Production of us.gn'otocoram;oa
2. Groving single crystals of barium titanste

Basic: Properties of Barium Titanste
1. Crystal structure
2. Dowain structure , :
3, Dielectric hysteresis and spontaneous polarization
1. Specific snductive capacitance snd losses :
Se Piesoelectric effect

5. Volume resistivity and electric strength

o, V. Properties of Certain Solid Soluticn® vith a Barius Titsnste

Base o

1. Solid golutions of berium stannate in barium titanate
2, Solid solutions of lesd titanate in barium ‘titanate

3, Solid solutions of barium mete-niobate in parium titanate

Ch. VI. Anti-seigmtotlectric Substances
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Seignztoelectric Substances k )
Ch. VII. Applications of Seignetoelectric Substances in Engineering %

.1. S;lll-lize capacitors | 3

2. Nonlinear capacitors ; , o

3, Piezoelectric cells -
Bibliography |
AVAILABLE: ILibrary of Congress
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SUBJECT: USSR/Luminescence 48-3-18/26

| AUTHOR: Isupov V.A.
TITLE: Dielectric ;:rnittivity of Niobates and Tantalates of Biva-

lence Metals (Dielektricheskaya pronitsayemost! niobatov i
tantalatov dvukhvalentnykh metallov)

PERIODICAL: Iszvestiya Akademii Nauk SSSR, Seriya trisicheskays, 1957,Vol 21,
#3, pp 4v2-410 (DSSR) |

ABSTRACT: Investigation of dielectric properties of niobates and tanta~
o ‘1ates of bivalence metals is of considerable interest and was -

the subject of this paper.

Various niobates and tantalates of bivelence metals were in-
vestigated and it was found out that they possess high values
of dielectric permittivity and a negative temperature coeffi-
cient of the latter. The highest valuos of dielectric per-
mittivity was shown by the following niobatea: lesd metanio-
bete (£ = 280), cadmium pyroniobate (500 to 580), cadmiup
metaniobate (90) and lead pyroniobate {144), and the following
tantalates: strontiue metatantalate (100 to 115), lead

i
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: , 48-3-18/26

TITLE: Dielectric Permittivity of Niobates and Tantalates of Biva-
lence Metals (Dielektricheekaya pronitsayemost’ niobatov i
tantalatov dvukhvalentnykh metallov)

petatantalate (310), cadmium pyrotantalate (72 to 82), satrone
tium pyrotantalate (110 to 120) and lead pyrotantalate
(100 to 114).

The temperature-dependence of dielectris permittivity was
studied in wide ranges. It was found out tlLat:

The dielectric permittivity of lead metatantalate increases
with raising temperature and reaches its maximum at 240°C,
Dielectric hysteresis loops are observed below the maximum,
which confirms the existence of fprro-elactric properties.

The value of dielectric permittiyity of sirontium pyrotanta-
late increases with cooling and attains its maximum at tem-
peratures which vary for different samplea from -55 to -840C.
Hysteresis loops are observed below the maximum, which indi-
cates that strontium pyrotantalate is a ferroeleotria. The
second maximum is observed at temperatures from ~ 150 to

'“190°C.
In additions to this, the following solid golutions were
Card 2/3 investigated: Sr2'1‘3207 - 3?2Ib207; Srz.Tnzo7 - BazTa207;
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Dielectric Permittivity of Niobates and Tantalates of
Bivalence Metals (Dielektricheskaya pronitsayemost' niobatoy
i tantalatov dvukhvalentnykh metallov)

s:-e'ruzo? - CazTaQO,’; solid solutions of the 2nd kind:
13-'1‘103 - B.O.ST‘OB and Ba’!.‘io3 - B‘T.O3-5" and polycrystallic
sezples of solid solutions of Nn(N’o,'X’c)OB.

It is possible that solid solutions of barium niobate and

* tantalate will find applications in technics.

INSTITUTION:
PRESENTED BY:
SUBNITTED:
AVATILABLE:
Card 3/3
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Lead metaniobate and lead metatantalate awnd their solid solu-
tions can be applied for piezotransformers operating at high
temperatures due to their high values of Curie pbint.

The article contains 9 figures and 3 tables. The bibliography
1ists 10 references, of which 1 is Slavi: (Russian). :

Institute of Semiconductors of the USSR Academy of Sclences

No date indicated
At the Library of Congress
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- AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:
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_ Isupov, Ve e 57-27~T-36/40 . .

of : .
The Diclectric. Permeability/ilixtures Near to BaTiO, in the
BaO-MgO-TiOz-SyStem (Dielekbrichenkuga pronitsayefiost! ;

sostavov, blizkikh k BaTiO; v sisteme Bu0-Hg0-T10,) .
Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr 7, =’
pp. 1617-1619 (USSR) - ‘

The dependence of € and tgh of polycfystalline samples on
temperature was investigated in the gystems : i

5~ MeTiO; and BaTiO; — "Ba0-Mg0". i

It is shown that the Curie temperature and & , gspecially
at the peak somewhat decrease with increasing content of:
¥Ba0-MgO". Somewhat below the Curie temperature an anomaly
(break in the ocurve) which upon heating is accompenied by
the characteristic decrease in tgé was observed for & =f(T).
Upon an increase in the content of "Ba0+Mg0" the anomaly of &
was observed at much lower temperatures. It may be agsumed
that the observed ahomaly of & corresponds to the phase=’
transition which is not characteristic of pure BaTiOB, ot

i

BaTiO

A | E ey
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of
The Dielectric Permeabilityliixtures Near to BaTil; in the 57-27-7-56/40
BaO-Kg0- TiO ~-Systen

anomaly of € was observed in the case of § % Mol "BaOdﬁgO"
but the decrease in tgb took pluce at the same. temperatnre
as for 2% Mol. At 5% Mol a heterogencous mixture apparently
already forms. For the mixtures of the BaT105 Me;'.l‘103

system the curve of the dependence of & on the temperature
had the same shape, only the quantitiea of & were a little
lower. The presence of the anomaly of € somewhat below the
Curie temperature does not permit in this system either to
draw-conclusions on the type of solid solution forming upon
introduction of Mg0 into PaTio,. There is 1 figure. and
1 reference. 3
ASSOCIATION: Institute for Semiconductors AS USSR, Leningrad
(Institut poluprovodnikov AN SSSR, Leningrad)

SUBMITTED: February §, 1957

AVAILABLE: Library of Congress

1. Barium oxide-magnesium oxide-titanium dioxdde systen—Dieloctric

properties 2. Dielectric properties-Measurement
Card 2/2
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AUTHORS ¢ _ Smolenskiy, G. A., Isupov, V. A., Agranoveksys, A. I 31-11415/33
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TITLE: - Non-Sei nette-Electrical Phase Transition in $0lid Solution iin

' (Qq'.Sr)?Ti,’Zr)% and Na(Nb,Ta)0; Systeus (Nesegnetoelektriches-
‘kiye fazovyye parskhody v tverdfkh ragtvorakh, obrazuyushchikh-
sja v siptemakh (Oa,Sr)(Ti,2r)03 1 Na(ifb,ra)oy ).

PERIODICAL: ~ Zhuroal Tekhn. Fiz., 1957, Vol. 27, ¥r 11, pp.2528-2534 ((USSR)
ABSTRACT: The purpose of this work was to explain the character of ‘these
EAE . ‘phase transitions. Based on the experiments as well as on the ex--
. planations given you can say that in solid (Ca,Sr)(Ti,21)03 -
golutions and especially in solid (Ca,sn)(Ti,Oj)-solutidns or-
dinary orystallographic transitions take place and that,neither
calcium-titanate nor the mentioned solid solutions are anti-seign-
 ette-electrics. The authors are of opinion that in natrium-niob-
ate at 4809 and 640°C as well as in natrium-tantalate at 4715%¢,
and in consequence of this also in solid Na(Nb,Ta)0s -solutions
ordinary crystallographioc transitions take place. ACtually the
phase transitions at 480° and 640° in natriun-niobate displace
into the 1ange of lower temperatures in the case of a substitut-
ion of a natrium ion, smaller according to its meapurenents,by
the greater potassium ion. The guthors conolude that natrium-
tantalate is not a seignette-eleotric. There are 7 figures and

Card1/2
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" AUTHORS: Isupov, V. &, Khomutetskiy, 0. K. 57-12-4/19
TITLE: in Investigation of the Dielectric Polarization of the
Cadnium Pyroniobate and of Some S0l1id Solutions on Its
Basis (Dielektricheskya polyarizatsiya pironiobata kadmiya
i nekotorykh tverdykh rastvorov na yego osnovej. ‘

'PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr 12,
_ pp. 2704-2717 (USSR) -

ABSTRACT: In this paper, the dielectric polarization of polycrystalline
samples of cadmium pyroniobate was investigated in strong
and in weak electric fields. Moreover, . a series of systems
of solid solutions on the basis of cadmium pyroniobate was
analyzed. The authors tried to establish such a system of
s01id solutions, which showed a rise nf the Qurie-
temperature in comparison to the pyroniobate. An anomalous
dependence of the dielectric polarization of the field
strength at temperatures below the Curie~point was
discovered. It is shown, that a partial substitution of the

2+

r -

*.ions in the cadmium pyroniobate by llgz* -y 8

14

(¥a

Bi )2*—10213 and of the N‘b5+-ion8 by vs*'
0’5 0'5 .
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" An Investigation of the Dielectric Polarization of the 57-12-4/19
Cadmium Pyroniobate and of Some Solid Solutions on X¢s Basisa, .

and T14+-ions leads to a decrease of the Curie-temperature.
In the case of solid solutions of sodium and magnesium-niobate
in cadmium pyroniobate a partial substitution of the cd2+ _

ions by Ra1+- and ng * _ions leads tn a splitting of the -
maximum of the curve of § = £(T), which apparenily is
connected with the existence of a phase not characteriatic.
for the cadmium pyranjobate in a certain temperature interval.
In the case of polycrystalline samples of cadmium pyroniobate
below the Curie-temperature and of solid solutions of
sodium-niobate in cadmium pyroniobate in the phase with-
lower temperature an anomalous dependence of the dielectric
polarization on the field strength was observed. Such a
dependence is the cause of the anomalous character of the
temperature dependence of the complete and spontaneous
polarization, and of the coercive force. Three possibilities
for the explanation of the anomalous character of the
hysteresis loops of cadmium pyroniobate are exhibited here,
which are based on the following assumptions: The firat
possibility is based on the assumption of the existence of
card 2/4 two types of domains with different energies of fixation, -

.
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in Investigation of the Dielectric Polarization of the 57-—12-4/19
Cadmium Pyroniobate and of Some Solid Solutions on Its Basis.

the second possibility on the assumption of a nferroelectri-
city" of the cadmium pyroniobate and on the assumption,
that under a influence of a strong electric field the
ferroelectric phase transforms into the seignette-electrie
one. The third possibility is based on the assumptiom,

that the seignette-electric phase of Cdal'bzo7 s which

exists in the absence of a strong eleotric field, transforms
into the seignette-electrioc phase with a greater '
spontaneoua'polarization on the application of a sirong
field. Each of these possibilities shows certain
deficiencies, The following scientists collaborated in

this investigation: Doctor of the Physioal~uathematical
Sciences G. A. Smolenskiy, I. G. Ismailzade (X-ray
investigations) and A.I. Agranaovskaya (technology of the
production of samples). There are 13 figures, 1 table,

and 7 references, none of which are Slavice

. KSSCCIATION: Institute for Semiconductors AN USSE, Leningrad (Institut
Card 3/4 poluprovodnikov AN SSSR Leningrad).
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An Investigation of the Dielectric Polarization of the 57-12-4/19
Cadmium Pyroniobate and of Some Solid Solutions on Its Basis.

SUBMITTED: April 5, 1957.

AVAIMBLB:' Library of Congress
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AUTHOR - SMOLENSKTY G.A., ISUPOV.V,A., AGRANOVSKATA A.TI., - PA"= 3ob
- TITLE Phase Transitions in Seignette-Electric Solid Solutlons on the Basis
’ of Strontium Pyro Tamtalate, = = ; R
- . (Fazovyye perekhody v-gognetoelektricheskikh tverdykk rastvorakh na.osnove
 -pirotantalata strontsiya -Bussian) . ..l o oo i
" PRRIODICAL  Dokiady-Akademii-Nasuk S3SR,-1957,.Vol.113, Nr ., pp 803805 (U¥iS.R.)
. Rocedved 6/1957 .« : oo e o Reviewed 7/095T...; . - ...
ABSTRACT The solid solutions of the seigrstte electricd of'this type investigated
: : " up to now are emimerated in short, The present papar investigites ather -
 solid solutions of seignetteelectric niobates snd ‘tantalates’ and’ gives
 some data on the solid solutions in the Lollowlrg systems & Hrafay0y ¢,
|+ 5Talby0q, SrgTagly + BagTay0, and. §roTaz0s + CayTan0Oz, Hitherto: the san-
‘ple have not been investigated radiographieslly, Biit the distinctisniffing

"of GURIE's temperature 18 indledtive of the crestion of solid solitiond in
. dlimited concentration intérval. The samples were' produced according to the
vsual ceramic method and were annealed for. one hour at & temperature of
1480%. An ‘increase of the CURIK temperature of the solid solutions of
8ry(Ta,Nb)o07 was expected on t he: oceasion of the replacement ef Ta-ions
. - by Nolozs, The presemk:paper confirms this expectation, as may be seen .
*© from the attached diagrams of the temperature dupendance.of the dieleciri-
STl olty censtant of the solid solutions in the sysiem Sr,Taz0y#iroNby0,. The
Card 1/2 CURIK temperature ineressed by sbout 32° on the ocadu;on an increase of
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AUTHOR . SMOLKNSKIY G.A., ISUPOV V.A., AGRANOVSKAYA A.I., PA - 3022

TITLE The 8o0lid Solutionsof Meétaniobate and Metatantalate of Barium in
Barium-Titanate which Have Seignette-Rlectric Propertias. '
(Tverdyye rastvory metanicbata i metatantalata bariya v titanate bariya,
obladayushchiys segnetoslektricheskiml avoystvami -Russian)

PERIODICAL  Doklady Akademii Nauk S8R, 1957, Vol 113, Nr S, pp loH3-loS6é (U.S.4.R.)
Received 6/1957 Reviewed 7/1957

ABSTRACT The authors investigated various compound systems BaTi0, - Bag,sNbO,
and BaliOs - Bao,sTa0a3 with a content (of up to lo mol.-percent) of
Bao,sNb03 and Bao,s'l‘ao;.. The polycrystalline samples witk a low degree of
open” porosity were produced in the usual manner, The introduction of bari-
um.metgniobate into the barium titanate modifies the tnmperatura dependence
of £ and tg 6 considerably, With a content of 1 mol.-%/g Bag,NbO3 thef -
peak vanishes at Curie point and there remains only a salient”point in the
curve £ = £(T). If the Bag,-NbOg content inoreases, this salient point be.
comes less pronounced, and”with more than S mol- / o Bag,cNbQa it vanishes
entirely, In soild sclutions & maximum of £ is found to sxist in the domain
of the phdse transition from the tetragonal to the orthorhombic structure,
If the concentration of bariumpmetaniobate increases, the maxima of the cur-
ves £ = £{T) weaker and more wasked out, on which occasion they shift to-
wards lower temperatures. The position of the maxima and of the aalient
points of the curve £ = f(T) doss not depend on frequency in solid solutions,

Card 1/2 In solid solutions with a high content of barium metaniobate tg 6 changes
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The Solid Solution of Metaniobate and Metatantalate of Barium PA - 3oB2
in Barium-Titanate which Have Seignette-iilectric Properties,

only slightly if temperature drops below 1lo - 120%. Analogous regular de-
velopments are found in the system BaTi03 = Ba,,«Ta03, but barium metatan-
talate is less "effective" than barium metaniobats. From the temperature de-
pendence of the dielectricity constant the points of the phase transitions
were determined and a diagram of the phase transitions frox the cubic phase
into the tetragonal phase and from the tetragonal into the orthorhombie
phase was constructed. In the systems BaTiO3 - BaNbOs, ¢ (BaTal3,r) the barium
pyroniobate and the barium pyrotantalate exerciss a similar effect as barium
metaniobate and barium metatantalate, The comparabively slight dependence
of the dielectricity constant of the investigated solid solutions on tem-
peraturs and on the field strength, the lack of volatile components, as well
as the low burning temperature make it appear probable that these solid
solutions cam be put to technlecal use,

(with 3 illustrations)

. ASSOCIATION Institute for Semiconductors of the Academy of Hoienee of the U.S.5.R,
PRESENTED BY IOFFE A.F., Member of the Academy :
SUBMITTED 31.7.1956
AVAILABLE Library of Congress
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Smolenskiy, G. A., V.A. Isupov, A.I. Agrenovskaya and Ye., D. Sholokhova, )

Leningrad, Institut khimii silikatov AN SSR (Institute for 8illcate Chemistry, A8 USSR)
“Polarization and Dielectric Losses in Several Solid Solutions of the First asnd Second

Classges’ ' : '

(ﬁe Physics of ,Dieleetrics;,nfpnauétim of the-All-Uaton c:onremme on the %Plnyn;.zcn o
of Dielsctrics) Moscow, Izd-vo AN 888R, 1958. 245 p. 3,000 coples printed.

This volure publishes reports preseuted at the All-Union Confererite on the Physics of ~
Dislectrics, held in Duepropetrovsk in August 1956, sponsored by the “Phyaios of
Diclectrics® Leboratory of the Pizichegkiy institut imeni Lmbedeve An S38R (Mnysice
Tnstitute imenl lebedev of the A8 USSR), end the Electrophiynics Depariment of the.

Drepropetrovsily gosudarstvennyy undversitet (Dnepropetrovel State Uuiversity).
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AUTHOR: Isupov, V.A. S0V/70-%--1-21/26
TITiB: A Geometrical Criterion of the Pyrochlore Type of
. Structure (Geometricheskiy kriteriy struktury tipa
pirokhlora) _ : i R
PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 99-100 (pssa)
ABSTRACT: Many compounds with formulae A'A"Baoex crystalliz@ ’
with the pyrochlore type of structure. This type is

important because cadmium pyroniobate is ferroelectric.
The framework is made up of }3206 octahedra sharing

corners, X ions tetrahedrally surrounded by A' and

A" ions, O ions surrounded by distorted tetrahedra of

2B ions and 2 A ions and A ioans surrounded each .

by six O and two X ions in a deformed: cube. Tolerance
factors relating the ionic radii can be set up: Lo ’

t = 0.433 (R, + Rya + 2Ry) / (By + Rp)
by = 0,718 (Ry, + By) / (R + By)

Cardl/3?
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S0V/70-3~1-21/26
A Geometrical Criterion of the Pyrochlore Type of Structure

‘b2 = 0,718 (R_A" + Ro) / (RB + Ro) i

For A2320.7 compounds these reduce to:

* ~ t=0.866 (Ry + Ry) / (Bg + Bp) -
The factors t amd %, are listed for such compounds

of appropriate structure as are known. Those with =
the pyrochlore structure fall mostly into a group with: -
't between 0.9% and 1.06, but for a few compounds "t  may
reach 1.16. The latter are strongly polarized. For all
pyrochlore structures tl is less than 1 . 1t seems

necessary, but not sufficient that should be between
0.94 and 1.16 and tl and t2 more than O.78.

There are 2 figures and 4 references,.l of which is
Soviet and 3 English.

Card2/3
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sSovV/70~3%-1-21/26
A Geometrical Criterion of the Pyrochlore Type of Structu;e

. Institut poluprovodnikov AN SSSRb
ASSOCTATION (?nstitutg of Semiconductors of fhe

Ac.Sc.USSR)
SUBMITTED: May 13, 1957

Card 3/3

sl

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86 00513R000618920002 3

o Eod B B R S B et P S R B R o S T L L D Y ST R RS R RS

48-22-3-2/30 .

AUTHORS : Smolenskiy, G.A., Isupov, V.A., Agranovskaya, A, I.,_l
Sholokhova, Ye. D.

TITLE: Polarization and Dielectric hosses in ‘Some. Solid Solutions
of the First and Second Type.(Polyarizatsiya i dielektricheskiye
poteri v nekotorykh tverdykh rastvorakh pervogo i vtorogo-roda§
Theses of the Lecture. The Complete Article is Published in
ZhTF, 1957, Nr 27, p. 2528 and DAN 1JSSR, 1957, Np 113, op.
803 and 1053 (Tezisy doklade, Podrobnaya stat'ya opublikovana
v ZhTF, Nr 27, p. 2528, 1957, DAN SSSR, Nr 113, pp. 803,
1053 (1957) |

PERIODICAL: - Izvestiya Akademii Nauk SSSR ,Seriya Fzzicheskaja, 1958,
Vol. 22, ¥r 3, -p, 236 (UssR)

ABSTRACT: 1) The results obtained by the invostigation of the .
polarization and the dielectric logses of polycrystalline
samples. of some solid solutions of . the first and second type
are given in the lecture.

2) The results obtained by the investigation of the systens

Card 1/2 of solid solutions (Sr, Ca)(Ti, Zr)O are given.
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Polarization and Dielectric Losses in Some Solid !3oiutionn’ of the First
and Second Type. Theses of the Lecture. The Complete Article is Published
in ZuTF, 1957, ¥r 27, p. 2528 and DAN USSR, 1357, Fr 113, pp. 803 and 1053

3) The system of the solid solutions BaTiO 4——%5A103,was

>
investigated.

4) Solid solutions of the first type: (Sr,: Ca.)z'l‘a207,
(sr, Ba)z‘l‘azo.,, Srz('l'a, m:)207 vere investigated on the

basis of strontium-pyrotentalate.

. 5) The results obtained by the provisional jnvestigation: of the
solid solutions of the second type are given: BaTiO3 I
BaTa,0, and BaTiOB————Baszoﬁ.

ASSOCIATION: Institut khimii silikatov Akademii nauk SS85R (Institute of
" the Chemistry of Silicates AS USSR) : '

1. Crystals--Polarization 2. Alloys---Dielec?cric properties'
card 2/2 ; o

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

L 24(3)
" AUTHOR: Isupov, V. A. $0V/48-22-12-24/33
rhe—  — S
« TITLE: On Phase Transitions in Solid Solutions of Sodium Tantalate

in Sodium Niobate (Fazovyye parekhody v tverdykh rastvorakh
tantalata natriya v niobate natriya)

PERIODICAL: Izvestiya Akademii nauk SSSR. Sexiya f:mchuskayn, 1958,
Vol 22, Nr 12, Pp 1504 - 1507 (USSR)

ABSTRACT: The present paper investigates the plla,éc transitions :i:n the
system of solid Na (Nb, I‘a)O polutions by studying the

temperature dependence of d1electr1c polarization. The samples
were produced by the usual ceramic process from previously
synthesized NaNbOZ and NaTaOB. The sintering temperature was

from 1280 to 1480°. It was establishaed that. the highatfemper—
ature phase transitions from the cubic into the tetragonal
symmetry virtually take place in Ha.m)O3 and HaTaO3 at the.

same temperatures. The differences of the Curie (Kyn:i)
temperature in potassium (or lead) niobate and tantalate are,
however, quite considerable. The snull differences of

alaiEs .
APPROVED FOR RELEASE 08/10/2001 CIA-RDP86-00513R000618920002-3"
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On Phase Transitions in Solid Solutions of Sodium SOV/48-22-12-24/}}
Tantalate in Sodium Niobate . .

temperature observed during the mentioned phase transitions
can, therefore, apparently be explained by their similarity
with the "shrinkage transitions® (perekhody smyatiya). The
same can also be said of the phase transition from the tetra-
gonal into the pseudo-tetragonal (orthorhombic) symmetry. This
is cbserved in NaNbO3 and HaTaO3 at A 500° and 580°, This

explanation is also valid for the transition of HaTaOa~at

4600. Under 480° it is a quasi~ferroalectric in so farvas'g
antiparallel and parallel ionic displacenents (Ref 11) can be
observed in NaTaO3 at room temperature. ‘From the phase diagram

(Fig 4) may be observed that Na.'l‘aO5 is an anti piezoelectric

only at very low temperatures. The existence of a dlelectr}c
hysteresis loop in all investigated compositions including
NaNbO (except NaTa0 ), at ~190% allows the supposition

that they possess a qpontnneously polarized, probably ferro-
electric, phase at low temperatures. The disappearance of the
€ maximum, which corresponds to the antipiezoelectric

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"
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. On Phose Transitions in Sclid Solutions of Sodium SOV/4B~22—12§24/}3
Tantalate in Sodium Niobate ' '

transition, as well as the increase of the 1ow-temperature £
meximum, can be explained either by a nirrow: ‘range of non-~
solubility at 0.5< 2 < 0.6 or by a defective structure on
account of a too low sintering temperature. Both explanations,
however, are questionable. The author thinka G. A. Smolenskiy
for his direction and A. I. Agranovskaya for helping prepare

the samples, There are 4 figures and 13 references, 5 of which
are Sovzet.

ASSOCIATION: Institut poluprovodnikov Akademii nauk SSSR (Institute for :
Semiconductors of the Academy of Sciences, USSR) :

Card 3/3
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AUTHORS :

TITLx:

PERIODICAL:

"ABSTRACT:

Card 1/2
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LOV/537-28-10-8/40
rmolenskiy, G. A., igranovskeya, 4. 1., Topov, 5. N., [supov,
Ve A . ‘*_”“.;__-—-?'
New Ferroelectrlc Subatances of a Complex Gomposition (Novxye
segnatoelektriki slozhnogo sostava)

'| j 1 ,5“ e by < :
IT. Pb2P N006 and PbaYbNb06 (11. szbt NbO6 i inz{bNboé)

Zhurnal teknnicheskoy rizikiz¥ol 28, Nr 10, pp 2152-2153 (UséR)

This paper covers an account of the synthetic production of
polycrystalline samples of Ib Fe5+Nb0- and Pn'YbNbO . They were
synthetized by a reaction in solld phase accoraing to conven-
tional powder-metallurglcal methods. The Pb Fer06 samples were

sintered at 950 C, the »b YbNbO6 at 900 C. It was eatablished

by X-ray structural analyses that the compounds producnd have a
perovskite-structure, the niobium-, ytterbium-, and iron ions
occupying octahedric positions. The dielectric constant of

Pb WeNhO6 samples passes through a maximum at 112°C. Pronpunced

dielectric hysteresis loops are tfound at room.temperaturéQ Hénce

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"
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New Ferroelectric Hubstances of a Complex Composition, SOV/';“(-EQ-!O-B/’:;O
. 3+ )
II1. szFe Nb06 and szYbNb06

SUBMITTED:

Curf.\‘ 2/2

PbQFe5+Nb06 ia a ferroelectric substance. The maximum of the
dielectric constant of Pb,TbNbO., which iy small;, is found at a

much hi.gger value, at 280°C. The curve € o t(T) exhibits a kink
near 240°C. tg ¢ equals 0.)3 at room temperature and a frequency
of 1 key. It quickly incr.oses ai heating, passing through a not
very deep minimum at about 240°C, and increasing spgain hence-
torth. The dielectric constant versus temperature function
typicel of antiferroelectric substances, the apsence of a
hysveresis loop and the sutficiently small geometric criterion t
(t =~ 0.23) substantiate the assumption that Pb?Tx'le)OG is an

antirerroelectric substance. There are 1 figure und 2 references,
2 of which are Soviet.

¥ay 8, 1948
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~ New Ferroelactric Substances of a Complex Compositiony SOV/57-é3-10-_8/40

I1. Fb.Fe 'Nb0, and Pb,YbNbO,

2 ]
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AUTHORS : c:ig&zzz:—ziﬂﬁliﬂgosyukov, v. I. - 80v/57-28-10-12/40
TITLE: Dielectric Polarization and the Piezoelectric Properties
of Ferroelectric Solid Solutions of Calcium-,. Strontium-
and Barium Metaniobates in Lead Metaniobate (Dielektricheskaya
polyarizatsiya i p'yezoelektricheskiye svoystva segneto-
elektricheskikh tverdykh rastvorov metaniobatov kal'tsiya,
strontsiya i bariya v metaniobate svintsga)

PERIODICAL: Zhurnal tekhnicheskoy fiziki,Vel 28,Nr 1o,
pp 2175 - 2185 (USSR)

ABSTRACT : This is an investigation of the dependence of the Curie-
temperature of polycrystelline samples of solid solutions
of calcium metaniobates in lead metaniobate upon the '
content of calcium metaniobate. The authors used samples
of the system lead metaniobate - barium metaniobate -
strontium metaniobate (which were produced for the work
coveraed by reference 5, that paper also presenting a
description of the method of production). Summary: 1)
Solid solutions of calcium metaniobate in lead metaniobate

Card 1/3 are produced at a content of CaNb206 of not less than
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* Dielectric Polarization and' the Piezoelectric Properties S0Y/57-28-10-12/40
of Ferroelectric Solid Solutions of Calcium-, Strontium- and Barium
Metaniobates in Lead Metaniobate

40 molar %. The Curie-point of these solid sclutions
decreases in the range of 0-20% of caleium metaniobate
content, whereas it remains constant in the range of
20-40% of calcium metaniobate, The dielectric constant
of the szolid solutions in question is relatively amall.
2) The degree of spontaneous polarization exhibited by
polycrystalline samples of some soclid solutions is very
high as compared to that of polycrystelline sazmples
of barium titanste, indicating a pronoanced tendency
of lead metaniobate towards spontaneous polarization.
When measurements were conducted with samples of a
40% content ofBalib, 0, a value of the spontaneous polaxluation
of 21 micro-Coulomb/¢m2 was obtained. 3) The curves of the
temperature dependence of the resonance frequency of
solid solutions of strontium metaniobate in lead meta-
niobate exhibit a kink at negative temperatures. The
maxima of the characteristics of the piezcelectric pro-
) perties of the mixtures in question are found in the
Card 2/3 vicinity of this temperature. 4) The solid solutions

=E1d Il
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"Dielectric Polarization end the Piezoelectric Properties SOV/57-28-10-12/40
of Ferroelec ric Solid Solutions of Calcium-, Strontium- and Barium
Metaniobates in Lead Metaniobate

of barium and s:rontium metaniobate oxhibit high pieno-
electric properties. Several of the plezoelectric
cheracteristics of a number of mixtures ave stable in a
wide tempersture range. There nre 9 figures and 9 refer-
ences, T of which are Soviet.

SUBMITTED: May 10, 1958

Card 3/3
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ISUPOV, V. A. Cand Phys-Math Sci -- (diss) "Seignette-electric propertiel _

of certain niobates and te‘ﬁalates. Len, 1859. 14 pp (Acad 8ai USSR, Phya Inat e
im P. N. Lebedev), 245 oopiea. List of authorts works ut ond of text (IGtM)

(KL, 49-59, 137)
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SMOLENSKIY, G.A.; IBUPOV. Vedo; AGRA'OVBHYA. k.1,
it AR e I
Hew group of -oignottooloctricn with a laminatod structure. Pis,
tver.tela 1 no.1:169-170 Ja 's9, -~ (MIRA 12:4)
(Perroelectric substances)
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uignottoelecticu of complex composition of the type H“'(B"g 5)0‘

Part 1. Fis.tver.tela 1 no,1:170-171 Ja '59. (ama 1 )
(Perroelectric substances '

(A(Be"T) 0,)
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Seignettoslectric properties of lead metatantalate, Fisz, tver.
tela 1 no,2:242-245 ¥ 159, {MIRA 12:5)
(lead tantalates--Blectric properties) (Ferroelectricity)
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Seignettoaleotrpig properties of s0lid selutiens in the system .
Polib, 04 - Baﬂbz% - SrRby0g. Fiz. tver. tels 1 ne.3:4l2-449
e 59, | (M1RA 12:5)

1 Institut peluprovednikev AN SSSR, Ioningra.d. ;
(Solutiom, Selid) (Gurio point) (!erroelectric substanoea)
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ISUPOV, V.A.; EOSYAXOV, V.I.

Dielectric polarization and piezoelactric properties of some '
seignettoelectric solid solutions made from sodium niocbate.
Fiz. tver. tela 1 no.6:929-934 Ja '59. (MIRA 12, 10)

l.Institut poluprovednikev AN SSSR, Loningrud. :
(Sodium niodbate) Perroelectric sudstances)
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New seignettoelectrics of complex compoa:ltion:\Part 3:PhZM¢VO6

Fo,W0,. Pb YeTaO,, Fiz, tver. tela 1 no.5:990-992 Je '59. -
Pb329"2_ 6 (MIRA 12:10)

1.Institut poluprovodnikov Akademil nauk SS5R, Leningrad.
(Ferroelectric substances)
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AUTHORS: . Smolenskiy, G. A., Isupov, V. A., Agranovskaya, A. I.
TITLE: _ Ferroelectric Solid Solutions of Substitution With
Subtraction 4 ‘
PERIODICAL: Fizika tverdogo,till, 1959, Yol 1, Nr 10,
pp 1573 - 1562 (USSR) .
ABSTRACT: In order to complement publibations by mahy Western authors

and the Soviet scientists Skanavi and Ksendzov, the authors
studied the Mmwxoelectric properties of the following systems:
BaTiOS—BBO.beOB' Ba!iO,—Bao;5T505;BaT105ng2/3TiO3;BaTiOs-

.-BBOSNiO; : BaTiOB-!05;'BaTinEBLOlA101.5} B‘Ti°3'N‘Ti°2.5'

The samples were prepared by the usual ceramic methods, For
burning temperatures of the samples see table 1. The temper-
ature dependence of the €- and tgé-values for the individual.
systems is graphioally illustrated in figures 1,2,4, § 6 and
10. Figure 3 #hows the temperature dependence of phase trans-
formations ocourring.in the solid solutions of the systeums
BaTi0.-La, /., Ti0, and BaTi0,-LaAl0,. The temperature dependence
Card 1/3 37%2/3"%73 3 3 | ;
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. Ferreelectric Solid Solutions of Substitution - 80V/181-1-10-12/21
With Subtraction ' ‘ :

of the specific elohgation of the solid aoiutiohs of s
'Ba?iOB-Bao 5-“03 is depicted in figure 3. Figure 7 repre-

sents the dielectric hyateresis loops of the solid solution

of the system BaTiOB-BAb 5Hbo3 as dependent on the BaNbOB'

content. Figure 9: temperature dependenca of the dielectrioc
constant of the solid solutions of the system nam103.3.0 51b05
as dependent on the Ba, 5¥b05 concentration. Final digests 1)
The ferroelectric solid solutions of substitution with sub-
traction may be divided into two groups: a) In the first group
the maximum of the dielectric constant at the Qurie point
is retained even if the solid solution contains a high per~
centage of the second component. b) The maximum of the di-
electric constant of the second group is suppressed already
by a small percentage of the second component. The first group
includes the solid solutions of LaZ/BTiOK in BaTiOB, whereas
the solid solutions of Bao 5Nboj, Bao 5Taoj, and BaO:NiO -
card 2/3 in BaTiO5 belong to the second group. 2) The propertieabr/"
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Ferroelectric Solid Solutions of Substitution ’ sov/1a1 1-10- 12/21
With Suttraction

of the solid solutions (aonond group) of subatitution with
subtraction may be explained by the perturbing ‘effect of
electrons and holes_ located near the vacancies of the cryatnl
lattice. The first report_on.this investigation was delivered
at the All-Union Conference .on Perroelectricity held at
Rostov-na-Donu in 1957..The Soviet scientists Yu. N. Venevt-
sev, A. F. Ioffe, Devyatkova, and Stil'bans are quoted in -
this article. There are 10 figuraa, 1 table, and 9 referencu,
4 of which are Soviet.

ASSOCIATION: 'Inatitut polupxzovodnikov AN S8SER, Leningrad (Institute for

Semiconductors. ofwthe AS USSR, Leningrad)

‘r/i

SUBMITTED: August 18, 1958

‘Card 3/3
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~ AUTHOR:  Isupov, V.A. /7 3/5

. TITLE: Phase Transitions Involving Puckering. : iy
PERIODICAL: Kristallografiya, 1959, Vol 4, N‘r L, pp 603-608 (USSR)
ABSTRACT: The nature of the phase transitions in CaTiO3y zirconates,

stannates, calcium and atrontium cerates,'etc. is . dincussed.
The possible distributions of electric moments of pseudo-
cubic unit cells below the transition temperatures :are
exaimined, distinctions being made between. puckering ‘phase
transitlons and ferroelectric transitions. Many examples
of actual subatances are considered and analysed in their
packing and it is found essential to distmnguish between
ferroelectric, antiferrocelectric and ferrielectric
transitions and puckering transitions. The latter can lead
to a different distribution of the electric moments of:
pseudo-cubic unit cells. It should also be noted: that

phase transitions, known usually as ferro- or antiferro-
electric, may in fact be intermediate between ferro- or
antiferroelectric and puckering transitions. Puckering
transitions were defined by Francombe and Lewis (Ref 11)

Cardl/2

Galialear
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‘Phase Transitions Involving Puckerins ;@.SOW/70-4-4-23/3§

' and occur in the (Nu.x)ﬁbos'. (Nn..?iio 5{!#1)03 and
(Na,Cd, ;)NbO, solid solutioms. = o
New data on SrgTa,0, are given. There are 4 f:l.gux%u.%

There are 17 references, of which 8 are Soviet, 5 Encl
1 Rumanian and 3 international. oviet, 5 English,

ASSOCIATION: Inatitut pbluprovodnikov AN 3515‘ (Ii&ltitut. lo‘f
Semiconductors of the Ac.8c., USSR) ‘

SUBMITTED: June 26, 1958

Card2/2
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86444
. | s/1eﬂ/’60/ooz/o11/032/oi42
‘J"'»7300 /’035,_11442-,//62—) 3006 /BOGO o
" AUTHORS: Smolenskiy, G A+, I8UpOY Y. A Agranovskays A, I, :and‘i.
Popov, S. N. ,-"”&“M : ' ":;, S
TITLEs Ferroelectrics With Blurred Phase pransitions

PERIODICAL: " Fizike tverdogo tela, 4960, vol. 2 Now 11, pp. 2906-29;1:8

TEXT: This 1is the reproduction of a lecture delivered at the Al11-Union
Conference on Ferroelectrioity which took place in Moscow in January, 1960.

A report was pede on studies conduoted on polycrystalline zspeoi_mensjqf B
ferroelectrics with vlurred phase transition and belonging to the two oz

gystems 1>b(1.u:,:,,,m:,,,)o3 - Pb(Ni,,,N‘Dq;)O3 and Ba(Nb, Ta),0¢ - Sr(Nb,Ta)206'.

These ferroeieotrios exhibit & relaxation polarizatibn in: the region of
phase transition. The technique of the specimen pruparation has alresdy:

been described vy A. I. Agranovskaye (Ref. 6), end the method of measure-
ment in Ref. 2. Investigation results are {1lustrated in disgrems and are
discussed in great detail. Fig. 1 ghows ¢ and tan§ as functions of :

temperature for P\b(m.”3 Nb.m)o3 in weak fields at frequencies between 1 and
card /8 ' ' '
, 2
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P TR [T R SRR

APPROVED FOR R o -
ELEASE: 08/10/2001  CIA-RDP86-00513R000618920 )
002-3"



LEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

86444

Ferroelectrios With Blurred Phase Transitions  S/181 /60/002/011/032/042
- B006,/B060 ;

1500 kc. Both curve groups exhibit a paximum between -150 and;—100°ci the

precise position and height of which is somewhat frequency-dependent.: The .
maximum loss angle is the larger the higher the frequency. Fig. 2 shows ‘
the temperature dependence of & and tan§ on Pb(MgﬂSNbiﬂ)OB'in weak fields

at frequencies between 0.4 and 4500 kc. This compound as well exhibitsl :
loss angle maxima, lying between -50 and 0°C and which are the higher,:thé
nigher the frequency. The € -maxima (between 9000 and 12000) :are the higher,
the lower the frequency. At 0.4, 1, and 45 kc they still lie at negative
temperatures, but already at positive ones at 450, 1500, and 4500 kc. The

ascending part of the ¢(t) curves is frequency dependent, but not so :the

dropping part. Figs. 3 and 4 show oscillograms of the hysieresis loops of
these two compounds at -90 and -196°C, respectively, taken at varying ‘
electric field strengths (E = 20 kv/cm and 60 kv/em). Fig. 5 shows the.

temperature dependence of total polarization on Pb(M81hNhu3903,
Pb(Niq3Nby3)05, end solid solutions xPb (Mg, M5)0, + (1-x)PO(N,, Wby)4)05,

the x-values being given near the curves. Fig. 6 showe;:for'these gspeci-
mens, the spontaneous polarization es a temperature function, Fig. 7 the

Card 2/8
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Ferroelectrics With Blurred Phase Transitions s/1e1/6o/002/o1i/b32/642
- BO0O6/BO6O '

temperature dependence of the resonance freguencies offradial_vibrations,:
of the elasticity and piezoelectric modulus, and Fig. 8 the temperature
dependence of the linear expansion coefficient. Fig. 9 again shows ¢ and ;
tan§{ as a temperature function for the solid solutions (like Fig. 5), the
numbers near the ourves again denoting x. Fig. 10 illustrates .the relative:
change in the specimen lengths (solid solutiona) as a‘femperjature function’
for different x and Fig. 11 ¢ and tan{ as a function of temperature for
solid Bay .Sr; o(Nb Ta,  ),0, solutions. Fig. 13 showe the same for

Ba(Ti, ,5n5 5)05. It is conoluded from the results obtained that the blur- ;7(

red phase transitions observable in a large group of ferroelectrias can be
explained by the submicro-inhomogeneous structure of these substances. The
relaxation polarization is believed to be due to a shift of the domain:
boundaries in weak fields. G. A. Skanavi, V. A. Bokov, I. Ye. Myl'nikova,
5. M. Ariya, V. Ya. Fritsberg, E. Zh. Freydenfel'd, and Ya.Ya. Xruchan

are mentioned. There are 13 figures and 16 Soviet references.

ASSOCIATION:s Institut poluprovodnikov AN SSSR Lening.rid‘ (Ix{stitute of
Semiconductors of the AS USSR, Leningrad) .
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‘ -~ §/181/ 60/002/011/042/042
92/%/ (alse //é2) |  B006/B0G0

AUTHORS: Smolenskiy, G. A., Isﬁgovl' x _i“ _Agran-wskayd, ‘A, I.,
and Kraynik, N. N. i - :

TITLE: - New Ferroeleotrics of a Complicated COm‘pdsitidn. Iv

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2982- 2985

TEXT: This is & report on the discovery of new perovskite t e ferro-—i
electrics, which may be described by the empirical formulas 0 5 &g
o

and [Bio 5 0.5 Tioj., The Curie temperatures of these campounds are 320

and 3800°C, respectively. The compounds were prepared by mixing the inltial
substances Bi 5, TlOz, K 003, and Na CO3 in a stoichiometric ratio, and

by sintering them in the air at 1120-1140 (Bi-Na) and 1060°C (Bi-K) for

an half an hour to two hours. The perovskite structure of the compounds
thus obtained was established by X-rays. The parameters of the elementary
cells of the two compounds were found to be a = 3.88 and 3.94 A, '
respectively. In the said compounds, the authors determined E, tang

Card 1/ 2
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New Ferroelectrics of a Complicated 5/181/60/002/011/042/042
Composition. IV , BO06/B0O60 ‘ L

the relative longitudinal expansion A1/l and the coeffidiem} of linear
expansion f as temperature functions. Results are shown in Figs. 1 and.
2. A study of polarization revealed that sodium bismuth titanate has a

well-shaped almost rectangular hysteresis loop, whereas that of potassium
bismuth titanate is far from saturation. The first mentioned compound has .
at 116°C a spontaneous polarization of tiucp\-coul/cm2 and a coercive force :

of 14 kv/cm. It was further established that also [!la(') 5]310 5]21'03

and LKO.SBio.S]ZrOB have & perovskite-type crystallization. There 'are 2

figures and 18 references: 15 Soviet, 1 U5, and 2 British.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute'of
. Semiconductors of the AS USSR, Leningrad)

SUBMITTED:  June 30, 1960

i
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5/04a/éo/oz4/01o/024/035
BO12/B0O63 A

AUTHORS: Isupov, V. A., Agranovskaya, A. I., and }Cnuchua, Ne P.__

- TITLE: Some Physical Properties of PiezoelactriaLead Perroniobatelﬂ )
and Lead Ferrotantalate v'\

PERIODICAL: Izvestiya Akadem...i nauk SSSR. Seriya. fizioheska.ya., 1960,
. 'Vol. 24, No. 10, pp. 1271~ 1274 :

TEXT: The authors studied some physical properties of PbgFerOG (Ref. 3)
and PbyFeTalg (Ref. 4). The samples were produced by the ceramic process.
Fig. 1 gives the temperature dependence of & and tand ot a frequency of
1 kilocycle. It may be seen that lead ferroniobate in weak fields shows a |
maximum at 1100C and lead ferrotantalate at -250C. These maxima correspond
to the dielectric phase transitions. Below the Curie point,: the dielectric
polarization of the two compounds is a non-linear function of the electria
field strength (cf. Fig. 2). At temperatures near the temperature of the

- &~maxima, the curves Al/1 = f(T) exhibit distinctly marked peaks which
are related to the piezoelectric phase transitions (uf Fig. 3). At equal

Card 1/2
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Some Physical Properties of Piezoelectric s/04,6/60/024/o1o/024/o33
Lead Ferroniobate and Lead Ferrotantalate BO1%/BO63

temperatures, the coefficients of linear expansion attain minima. The
authors' studies proved the existence of PbpFeNbOg and PbpFeTalg with a
structure of the perovskite type and plezoelectric properties. The
spontaneous polarization of polycrystalline samples ofithese compounds: is
obviously less than that of barium titanate. Lead ferroniobate and lead
ferrotantalate have also a positive volume electrostiiction, Unlike barium
titanate, they exhibit no low-temperature phase transitions, at least not
down to -1909C. The piezoelectric modulus dz4 of polycrystalllne samples
of lead ferroniobate is very similar to thaz of BaTiQz, Their electrical -
conductivity is much higher than that of BaTiO3z. Samples of lead ferro-
niobate exhibit a high susceptibility. The aut ors thank G. A. Smolenskiy:
for his interest in the work. The present paper was read at the Third - -
Conference on Piezoelectricity, which took place in Moscow from January
25 to 30, 1960° There are 3 figures and 5 Soviet referenceso

it
|
{
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' 8/181/61 /005/003/022/030
44300 ( /773 67/16/{, /ll/7,//.53) B102/8205

_ AUTHORS: Smolenskiy, G. A., Isupov, V. A., and Agranovskaya, A. I.

TITLE: Laminated ferroelectrics of the oxygen.-ootahédron type :
PERIOﬁICAL‘ Fizika tverdogo tela, v. 3, no. 3, 196'1’, 895’901

TEXT. In an earlier paper (Ref. 1: - FTT, 1, 1, 169, 1959), the authors have
uttered: the opinion that compounds of ‘the general formula ABizB 09 '

(A ‘-_(':ta.2 ’ Sr "y Ba 2+ Pb 2+ i3+ B = Ti4+ b5+, ‘l'a ) have ferroelectnc
properties. Now they report on the proof of these properties and the
manufacture of the new group of ferroeleotrios. In the lattice of these

compounds, pexovskite-type layers (A8207) « consisting of 306 octahedra
alternate with \—SBi )2+] layers. Such crystals have face-centered,
orthorhombic unit cells which, in first approximation, are considered to be
body-centered tetragonal cells. The specimens (8-10 mm diameter, 0.5-2 mm.

thickness) were made of powdered oxides or salts of the corresponding me tals:
Pho, SrCOs, BaCOB, Bi 03 trade-markaed "4aa" (pro analysi), CaCOB, TiO

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"
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8/181 /61 /005/003/022/030
Laminated ferroelectrics ... : B102 1205

‘trade-marked "y" (pure), Nb 05 (containing Nb 99.4%, Ta 0.2%, Fe 0. 06%, _
81 0.04%), and Ta,0¢ (T10,< 0.25%, Fo,05 0. 18%). The specimens were prea- .

sed from the powder mixtures, heated to 700°C (for 4 hr) in air, again : R
powdered and heated to temperatures which are listed in' Table 1 (holding .
time: 1 hr). The losses in weight (in lead and bismuth oxides) are given:.

in 4. The X-ray structural analysis was carried out by I. G. Ismailzade. °

The temperature dependence of the initial values of £ for some of the

compounds is shown in Figs. 2 and 3; the course of £(7) on heating and

cooling is shown for PbBiQszog tan & of these compounds at 1 ke and’ room

temperature was equal to 0.01, It is seen that some compounds show a =~
monotonic increase of € without an extremm,while other compounds have broad
‘or sharp maxima. The highest value of € is reached by BaBi El‘i40‘|5 Fig. 4

shows the temperature dependence of £ and tan & of the ‘solid solutions :

(Pb1_xBax)Bi Nb209 at 1 ke, and of the compound BaBi Nb209 at 1 ke (contin-

uous line) and 450 kc (broken line). The figures beside the curves are
the values of x. Fig. 5 shows the x-dependenas of the temperature at :which

Card 2/8
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Laminated ferroelectrics ... . - ' B102/B205 o

!¢ reaches -1ts maximum for (Pb1_xBax)B12Nb209‘ at 1ko (1) and 450 ko (2), a.nd ‘ .

fofi(Pb1_¥s:x)312Nb209,atfsoo,kc (3). 'The chemical composition (1) and the; . ' i

e . Pt i
temperatures of the phase transition (2) of niobates (n), tantalates (%), '
and titanates (c) studied are listed in Tables 2 and 3. @ It may be seen that > .
all compounds of the new group of ferroelectrics have a comparatively high i~
phase-transition temperature. This faot ia attributed to the presence of =

B2 tons. ‘Concerning the seleotion of the ions A and B, 1t is necessary .
to follow the instruction given in Ref. 8 (6. A. Smolenskiy amd A. I.: . 0 0
Agranovakaya, FIT, I, 10, 1562, 1959) for the manufacture of 'such ferrq'_-f,

\‘electrics. The fact that the radii of the,ionms A%* ana ’:Bia*' vary cqns}iidjézf-‘; o
-"ably is held responsible for the disturbance of the arrangement of the ca-~ P
;-tiona forming the compound CaBiz'Nb209 in several compounds with a 1amigqted;

‘structure. This explains the width of the phase tranaiﬁion (leurre&‘heéq)
’.and the ocourrence of relaxation polarization in BaBizﬂh209.0 There are

” 5 figures, 3 tables, and 8 references: 7 Soviet-bloc and 1 x@on-Soviet;Bloég.'

i
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: ' = © o 8/181/61 /005/005/022/050
'fLaminated ferroeleotrioa e : ij' B102/B205 -

TEASSOCIATION' Institut poluprovodnikov AN SSSR Leningrad (Inaiitute of o
: . Semiconductors, AS USSR, Leningrad) i '

;SUBMITTED’ July 217, 1960

T’Legend to 'I‘a.ble 1'
‘1) Composition.

©2) Temperature of -
the last heat treat- R T TE S L
‘ment. 3) Loss in A —ra. SR TpTI s e 1-.;.;.;;; T
Wﬂigh’t?v S ‘ . " ‘ . S c."'“"' 4 Lt feypa enens '
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94,2200 huy, g, W | B108/B138

" . AUTHORS: snolenskiy, G. A, Isupovs Yo A., Kraynik, No Ne, and
oy pAgranovskaya, A. I ‘ :

TITLE: Coexistence of the ferroelectric and ferrimagnetic gtates

PERIODICAL: Akademiya nauk S8SR. 1zvestiya. Seriya f£izicheskaya,
v. 25, no. 11y 1961, 1333-1339 ' ‘

TEXT: This paper was read at the conference on ferromagnetism and anti-
ferromagnetism in Leningrad, May 5-11 1961. The authors studied substances
having both ferroelectrioc and ferromagnetic or antife-rromagnetic properties.
Among the crystals known so far only the perovakite-type gtructures ine¢lude

a greater number lectrics and gubstances with magnetic ordering-

1f a peroVvs contains & definite concentration of ions

of transition @ non-compensated spins, nagnetic’ ordering may /

arise. Ferromagnetic properties will arise when the A and B ions have high
polarizabilityo In perovskite-type crystals, ferrimagnetism may ve :
achieved by 8 certain ordering of the ions in the B sublattice in solid
golutions. The latier are agsumed to have the structure '

" Card 1/M
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Coexistence of the ferroelectric and... B108/B138 ,

(1 -:c)lx'}3'03-1cli."13O 5"30 5"‘0 where the first compound : 18 antiferro-

magnetic end the second paramagnetic. x denotes the'ooncenttation of the
gecond component (mole per cent). The saturation magnetic moment of one
ABO, unit is calculated under the ,aseumption that the exchange interaction

within the B sublattices may pe neglected. 14 was found as ;
m =0°5(mI -mII) =0¢5{[m'(1 -x%) +mux“_1 «E(kII)] ~m' (1 x)‘_1 -'_E(kl)l},. X
oy and Byp are the magnetic moments of sublattioces 1, I, respectively,

m’ and a" the moments of the ions B’ and B", kg and lcﬁ. the: contributions
of nonmagnetic ions to the overall ion number in the sublattices 1 and 11y

BE(k s=6k5 .5k ig the probability that a magnetic ijon 'in one of the
sublattices has not more than one nearest neighbor among t‘nevmagnetic'ion_s
' In the conpidered caseé, k]. » 0 and knnL In
died the golid solution .

(1~ x)l“b(F'e2/3w,'/5)05 - pr(mg1/2w‘./2)05 which was ohtuined\by sintering
the oxides af 900—92000, ¥.ray phase analyses were garried cut by

card 2/84
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coexistence of the ferroelectric and... B108/B138

M. F, Bryzhina. At x concentrations of between O and (.88, the ‘solid
golution was ferroelectric. A dielectrioc hysteresis loop wWas observed
at the temperature of ferroelectric phase transformation. At concentra-
4ions above 0.88, the solid solution proved to be antiferroelectric,
Fig. 5 shows the magnetioc moment of the solid aolution" at x=0.3 plotted
against magnetic field gtrength. The gpontaneous monent m was

determined from these curves Dby means of the relation in=ms‘+’x,ﬁ. A

wrange" rather than a wpoint" of phase conversion was obserﬁ:éd(. The
exchange interaction energy, and consequently algo the Curie temperatu're,f'

» are proportional to the number of interacting Fe-0-Fe pairs per wactive" |
jron ion. In perovskite, this number of interactions is : X
n(kI,kH) = (1 -kI) L1 -E(kn)](1 - kII) [1 - ;(kl)].- The number of magne?:ic :

jons participating in ferrimagnetisn is N=0.5 {(1 ~}cI)[1 -E(kn)}
- (1 «kII) [‘l —E(kl)]}u The Curie tempsrature can be calculated from

L n kI,kII . .
i . =|___.,_a-———‘-‘ Py ¥ 3 : .
these relations: GM(kI’kII 5 GM(O’O)° where GM(O,O) is the -

cara 3/AF
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5/048/61/025/011/004/031
Coexistence of the ferroelectric and... B?OB/B‘IBB» o

Neel temperature of the substance containing no nonmagnetic ions. .
Experimental and theoretical results agree well. The calculated magnetic
moment is too high, which indicates that the magnetic ordering of the

iens i3 not complete, Thers are 4 figures, 1 table, und 9 references:

4 Soviet and % non-Soviet. The three most recent references: to English- L)Z
language publications read as follows: Orgel L. E., J. Chem. Secc.,

no. 12, 3815 (1959); Gilleo M. A., J. Phys. Chem. Solids, 13, 33 (1960);

?ang io H. et al., Bull. Amer. Phys. Soc., ser. II, 5, no. 1,part 1, 57

1960). : ‘ -

ASSOCIATION: Institut poluprovodnikov Akademii nauk 5SSR (Institute for
Semiconductors of the Academy of Sciences USSR)
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" tan & = f(T) are frequency-depen

ion segregation has to be taken.in
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o

PITLE: The causes of the"ameaﬁed-oﬁtAphﬁséltraﬁéiﬁioﬁf&hd'of-thé%‘;§“
: 'relaxation-type;characterlof~xhe dielectric constant in ¢
certaingfferroelec@riga ' T S

s

'
A

TEXT: Fe:roelectrics;with a-amgzxéﬁ;out:phase traneition are character- - ¥,
ized by several pecularities; e.E. the positions of the maxima of £(T) and e
dent‘and'atvthé'Curﬁé?pointg‘whére Em £ 0 a
1arization deoreasegubux,ddes_pdt vanish = &8 1t does™ .
" The . author discusses most of ‘the material :

the spontaneous po
.ctrics and tiles to explain

with ordinary ferroelectrics.
these ferroele

published in recent years on

. the pecullsrities observed. The smeared-out. phase transition, i.e. the . .

presence of 8 Curie range instead of a point,[cgn.befexplaingd by micro-i .
inhomogeneities in composition due toirandom_flqctuqﬁionsfin the ionic |
distribution over the lattice sites., In the case of isolid solutions also.

to account. 'Any ordering reduces the | -

t
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B102/B180

‘-AUTHORS: ISU-POV, V. A., and Skublt8k1y' v. N,

.t pITLE: © Elastic and- plezoelectrlcal properties of cadmium

. pyroniobate in strong eleotric fields

EfPERIODICAL' F121ka tverdogo tela, v. 5, no. 5, 1963, 957 959

’TEXT Cdsz 0., is the only ferroelectrlc known at present with 3
?pyrochlorme Z;tructure. It has already been found Lhu.t the .g-max:\.mum

"at -80 - -90 C does not correspond to a Curie point hut to a phase
transition (cubic at room temperature, pseudocubic below this).

Furthermore, ¢(T) displays inflection points ot -68, -47, and -12 c.
To test the reality of these phase transitions the elastic and co
piezoelectrical properties of disc single crystals were determined by |
Mason's dynamic method with a constant displacement field E applied to

the specimen. At E=0 the z(T) maximum was between -84 and -979C. At

the temperature 8, (10 - 12% above the temperature maximum 8, of (7))

APPROVED FOR RELEASE 08/10/2001 CIA RDP86 00513R000618920002 3"
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Elastic and piezoelectrical ... B102/B180 v
“$he curves had a step. At the ¢(T)-maximum the s(T) curves have a sharp i/ '
" minimum (of. Fig. 1; s is Young's modulus). When E ip raised from 7
%o 9 kv/em the depth of the s(T) troogh decreases and then inorcases T
- again; with rising E, s ; shifts %o lower temperatures, at E=18.5 kv/em |

- " this shift causes an inflection poipt. This mininum is connected with'

" the low-temperature (sne°c) field -dependence 'of the dielectrie T
hysteresis. At lower fields (~22 kv/cm)the hysteresis looks like thati - i~
of a ferroelectric, at ~44 kV/cm the rate of polarization rise increases,. .
and at 60 kv/cm a second saturation may be observed. " The s(T) minimum

. may thus be brought into relation with a transition from a state with @ |

low to one with high spontaneous polarization. The piezomodulus d,, atl

; : - - - . 31 FN I
E=1 kv/cm and -150°C, is -0.35+10 6CGSE; near 91 it is =-1.2-10 ,6cc3E. Lo
" There are 2 figures. _ : IR

' \SSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of & '
Semiconductors AS USSR, Leningrad) : AU

- SUBMITTED: .
A'fiCard'2/3ipi;i
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s/o7o/63/008/001/018/024
Elsz/Ehso

AUTHORS' ’ IsuPov \.A-, AsranovskaYa. AL I.. Bryzhina H F.,3.7

. TITLE: Crystallochemical characteristics and certain physical
: * ' properties of compounds: ‘with" the" structure of the
hexagonal tungsten oxygen bronzes o

PERIODICAL: Kristallografiya, v.8, moil, 1963, 108«110 _QZL;

“TEXT:  In the perovskite structure there are canals of square
cross~-section, in the tetragonal potassium tungsten bronzes canals::
of tetragonal and pentagonal cross-section and in the hexagonal ST

‘rubidium tungsten bronzes large canals of hexagonal ‘cross-section.

. In each case the carcase is made up of linked WOg octahedra. -

. In the latter structure ‘the alkali ions (A) are: 12-coordinated b)

; oxygen at a distance. ‘6-coordinated by oxygen at a distance vq

i and 2-coordinated by other A ions, This-gives. a; total oo S

- coordination of 20, “These three conditions demand that' the
A ions should have radii 1.732 Ry, 1.449 Ry and 1,414 Ry . so ,

;: these conditions cannot be satisfied: aimultaneously except by a '
;. reformable ion, To enter into this structure an A ion nust be .
sufficiently big, must be sufficiently deformable and must. not

be highly charged. The following compounds have been foundz
~“Card 1/2 , . eI RIS
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. 4COESSION NR: APL0193L0 s/0181/6h/oo6/003/019o/o795

. AUTHORS: Lsupov, V. A..; strelets, P. L., Serova, I« A} Yatunlno, N. D.;
. _‘ »Shiroboldkh, T. no . : . .

oTTLE: Peculiarities of ferroslestric phase bransitions in aol:l.d oolutiom or tha -

o - PbTiO0
- system Na, sBio.s'l‘iO bTi 5
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of the Curie temperature with position, and it 1s to these that the diffuseness of

“the phase transition 18 agsumed to be due. The concepts of domainoid and negative
domainoid are introduced: 2 domainoid is a region of spontaneous polarization sur-
rounded by unpolarized material (in contrast to a domain, which i.s.surrounded by: po~
larized material), and 8 negative domainoid is an unpolarized region surrounded by
polarized material. As the crystal s cooled from above the Curie region, domainoids
first appear. These jnorcase in number and size, and finally, by -coalescing and sur-
rounding each other, they give rise to domains. The domains, however, contain nega~
tive domainoids. Thus, over a wide range of temperature, donninoids (positive and
‘negative) are present which are near their Curie temperature, and which therefore

give rise to relaxation phenomena. Moreover, the boundary between two domains will
tend to pass through & maximum number of negative domainoids. This not only‘:":tavdrs
relaxation phenomena -4nvolving domain wall movement, but also accounts for. the ab- E.:t_' ‘
normally thick domain walls sometimes observed (V.A.Bokov and I.Ye.l-ly*l‘nikdva ,rfizi-‘_'V -
ka tverdogo tela,3,841,1961) . Some piezoelectric and optical properties of PoMgy/a~ -
Nby /303 reported by G.A.Smolenskiy, V.A.Isupov, A, I.Agranovskaya and S.N.Po_pov AN
(Fizika tverdogo tela,2,2906,1960) and by V.A.Bokov and 1.Ye.My¥1'nikova (loc.cit

are discussed briefly. Orig.art.hass 1 figure [ :

i



"APPROVED FOR RELEASE

08/10/2

001

CIA-RDP86-00513R000618920002-3
,= l : PRS2 e i

ACCESSION NRi AP4030638

. I |

' e ENCL: 00
' L DATE ACQ: 30AprS4 . . _
SUBMITIED: 00 | _

o . L . | ' ‘ J’ ‘. : ‘ v . v v ;> ‘



APPROVED FOR RLEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

1suPOvV, V.A.; KRAYNIK, N.N.

New antiferroslectrics with Peroskite structure containing
rare-sarth icns in their ootahedral lattice polntxz. Fiz, tver.

tela 6 no,12:3713-3715 D 'é&L ~ (MIRA 18:2)

1. Institut poluprovodnikev AN SSSR, Leningrad.



"APPROVED FOR RELEASE: 08/10/2001

d

CIA-RDP86-00513R000618920002-3

e aaiE

i : £l e ‘i) Fi
- Al A 5
- TRSOL sl,m«"lr’r(]nﬁi I.Q,gﬁ_
E - T
| .V by N Leatkave, 1. 1t ‘
Voo e ')“‘ rlff 8 _j‘;”_”, o Lo aenk :
AT 2 T e -

e fp’-“’?w"”'“ of 0%30’% 14, /

TITLE: A.:xtiferrcmenet

d rala. w. Y, DO k 196‘;35’
80‘)‘RCE: "‘li’-ikﬁ {verdoge Lels 3 [ 3

N 1o Y "?._'
e e .A.[.f!fLz.;;ﬁ.’!:l_‘..‘.,.t"

T v Vg - . .
cCRE” a.ﬁ, yoiume exTansllo. ¢ ey s b ] .
. Lo ope o ospd he t‘“e"‘n‘al expan. ‘1").: 22 |\‘z .C PIPT I §
bt S C i e kermpadate (PusVOp T T el Bt o
pagr L s B2UEIIA T s s .n,u Hagl:! "“"‘m“‘ *Pt'hnb*w' A o +...‘ - g B e
PP SV LI BT e s +daat lon wag T CoBRTLS

1ri fi“cy , amtiferyof Lectricity,

1051~ 1056
dielactric

APPROVED FOR RELEASE: 08/10/2001

CIA-RDP86-00513R000618920002-3"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

3F et

I
i

7N

ici constant smjd m‘ very

calgrized light perpen-

ACCESSION NA: AP5010710

T R L) i,,bT'g;p'f:, chm’)ges ’.1’ the ﬂi@ﬂ.(idtl"
roae T TN Fotue single crystals in

tad by reiafive

. . ot oy i e 4 e anrestture [EEE S K o
: - 3 Cogpd trhe .‘\H-_gsﬁ'n(:l'“ 1T W : . . ": TR VoA :\_‘;Sy
Alouial v bhE LEER- e e i Alelectric coilshant, 1hLS MR W SR

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"



APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"



"APPROVED FO :
» . R RELEASE. /10/2001 CIA-RDP86- 00513R000618920002
. 3

-t

s .
ST )

EiﬂT(m)[ENP(t)[EN?SQ% i
_ soum cons :

';TInstxtute of Semxconductors. AH SSSR Léﬁihgfédb(inSt

ferroelectmc properues of th_f
'l,.E‘J.zxka tverdogo tela, V. -'I no. 7, 865

’TOPIC TAGS-’ ferroelectrxcxty,

T -;-l;,To study the phase transi on of-
- change iume, its diel
,by ordmary ceramic methods - ~chemi
ing was’ done at 600°C for 6 hours,
,hours. Da.sc ‘shaped samples were mac
.| meter- and 0,7-1.5 wa thickness, and cylmdri.c‘ amples. ’
1 the dilatometmc nu.asurements. \x. ‘ is f_ g thi atlaples uere
phase: “with- ‘composition. Pb‘.sws f,‘, ‘14 jshown in n fig. 1o b
dielectric. ‘permeability- ‘ @ intgrval §~180°0 and fo:t‘ ERABE BN
_,hzgher temperatures dect‘eases i Cupia-Vayuss, law 1%

APPROVEDFo : i 1 - N
R RELEASE: 08/10/2001  CIA-RDP86-00513R000618920002-:
-3"



| "APPROVED FOR RELEASE: 08/10/2001

I8 = — CIA-RDP86-00513R000618920002-3

,A;;,Ng.,A35011321

L Fige 1o . Temper: ure deper e
,'_i'f',meabxlity for 500 kildhertz, 1/
< the themal expans:.on’Alh ' (3) of;; e
samples of lead silicate:! ‘

“| vherz 8 = 277°K and ¢ is about 10009K.. These ,
, ';tion in Pb;.SxOs is ant. ferrcelectric, Wever, hxs transit.
{in the low - increase . in e€-gq and in the: o value for C"‘ " Th
it terms of eryst: il chemistry.  The. cell structure. ‘and the; mni.d radi a
__'amons " compared to those of other a.ntxferroelectrm materials to estabh§h_'; , Ha=-
o B - B these propernes. Perroelectmc and antiferrcelectric properties ‘ fqu:i’yi_-gf'

kil e gﬂ*l:jxli’”z!

APPROVE :
D FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

:‘zl' -1 15’

y-
fevev, ‘the" electronic and ionic po
| MThe. authov expresses his gratitud@ to :
ke V. B\m]ayeva and L. G. Kononova for their

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3"



"APPROVED FOR RELEASE 08/10/2001

TITLE: Ferroelectn!c propertie ,of‘ titana

golid solutions: lﬁeport Fourth All-Union conferehue on Ferua

CIA RDP86- 00513R000618920002 3

. ‘ S

. ‘mi%%_g/ OJ. 1/2042’/ p{

6::

Rostev-on-the Don 12-16 September 1364]

olid. soluti

niobate niclcel dielectric’ constant. dielectr

I elastic modultm, phase transition L

. :ABSTRACI" = The Curie points dielﬂ 't
-~imodull of 13 solid solutions of the
“Imeasured ‘in order to. investigate t

: '; | phase. boundary 'rhe materials were
“{hours’and sintered at 1100-1160%,

exceed 2% and 0.1%, reapectively. .’X, ay atudi.ea
" |of a'single phase with the perovskite atruc
’ 'tained between 35 and 50 mole 9 m103>:”

Card 1 /2

3: J

APPROVED F

Ll i
R RELEASE 08/10/2001

" CIA-RDP86-00513R000618920002-3"



G
it

L8

"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3

HIEH T ¥ : C
¥ s = il .,. '.‘ i H
1 . i 'f fl - i T - C

) o

L 7853-66 o :
[TAcC NR:APSOZBITG 0 e Ty

at thq porphotroic piaie |

‘| boundary between the tetragonal and rhombohudrigjméqificptipnsﬁT T IlaStic‘QaiblihnCQ‘;
phiezoclectric modulus, and diclectric constant showed Lroad aiximaat the morp otrppid
phase boundary, but the dielectric loss: varied monotonically: The |fallure of the. |~ .
dielectric logs to show a meximum at -the ‘phase ,transitidh_is’i_'u'xpria'z;ijx;xg; andan i
optical investigation of the behavior pththe_ddmaiﬁigtru@tut@%ﬁbdei;tﬁq?abhioﬁ-Q:¢Qd”*

electric field should be undertaken;':The;raﬁio;613?ur10§ft§;¥ﬁ¢r0§iqpuceh}raﬁionbiwtf'_ f
the morphotropic phase boundary decreased with -1ncx‘onsitig-ipbf(}:f4;ip23 A /jﬁloégpontqm:, R
This suggest that»Pb(Nle2)1/303*iévngtftétragopaliyn the'fe}iﬁéleébﬁﬁc;gtategaqd»ﬂhat L
¥ a morphotropic phase poundary may be possible ih~the,Pbﬁiog.flEb(NiNqé)1/303_$jstéq,~;
M | some of the investigated solid solutions ‘had ‘rather large 1,pipi.Qele¢:ttICE moduld ; ‘oW .
B8 | sound velocities, and high stability of the regonance frequengy, and ‘thege materials
§@l | sintered at lower temperaturea than the 47% PUT10, ;'53gjpbzgps golution. PRESY
| nas: 2 figures and 1 table. = . UL SR N PRSI ST

BT | Po(NiNby) g /304 and PbZrOg content and .showed no ancmaly ot .;no;stmﬂ?g
| ' diticy " Thy @

|ss coom: ss.maE  ous DATE: 00/ . ORIG. HEF:

3I V

CIA-RDP86-00513R00618920002-

il
il
: 08/10/2001



"APPROVED FOR RELEASE 08/10/2001 CIA-RDP86-00513R000618920002-3

inzhes LiV»uTTu, Ya.N,, nAh.,

i

21112Li'31i”51‘, [i5:008 inzhs

i1t vice for s "awu. audoS't"'oenle '41 i
Teurmvuet type tilting device for steel pl < (r’IPA 1838)

no.A4 43—45 Ap '65.




APPROVED FOR RELEASE: 08/102001 CIA-RDP86-00513R000618920002-3

TOPIC TAGS. . antiferroelectric

effect; specific heat, temperature depe
dielectric: constant, electri : y,stez{
lgeramic’ material i e ;
ABSTRACT:- “The authors reportz:rosults ;
;energy of the antiferroelectric phase tran

fand- compare the results With those previously
o pound " The . specific __heat was measured b

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP860053001890-3" |



"APPROVED FOR RELEASE 08/10/2001

L 25444-66

CIA-RDP86-00513R000618920002-3

. i

facc NR: AP6009701

1of ‘the’ ‘authors narlier (St
Ishow that the speclfic heat e ,
Itemperature: 4nterval between ¢ 1d- 3

,deg.. Thls anomaly at the v

fishowing that the phase transition 1

sultant“change in- volume 13 —0“22'0

R lying experimental'data ‘
; ﬁigated ceramiv._ Oorig. art ;
‘ E:lh20/ - -8u1

cal/mole-deg at 30.5C and the ,droppin‘ )
he - Cuil

-Ibe reconciled with the theoretical tempef

with_results by others Pased on’ alcﬁiati

agair

APPROVED FOR RELEASE: 08/10/2001

CIA-RDP86-00513R00061892002-3'



